Introduction
Treatment with medicinal leeches, known as hirudotherapy, has been used as a complementary and alternative medical method since ancient times (1, 2) . Hirudotherapy is used as a treatment method globally, particularly in Far Eastern and Middle Eastern countries, for the treatment of chronic pain, sialadenitis, osteoarthritis, and venous insufficiency. However, there are side effects associated with this treatment such as continued bleeding, anemia, infection, and allergic reactions (3, 4) . This report discusses emergency approaches and treatments in three cases that were presented to the emergency department after hirudotherapy for back pain.
Case Report
Case 1 A 33-year-old male patient was presented to the emergency department with continuous bleeding in his lumbar region. He reported that he used leeches for the treatment of back pain 24 h prior to presentation and that bleeding continued after this application. Anamnesis results indicated that he had not taken any drug therapy and that he did not have any chronic disease. Physical examination revealed seven leech bites measuring 2-3 mm on the lumbar region. The bites were bleeding in the form of a leakage, and there were ecchymotic lesions around the bites (Figure 1 ). The bleeding areas were dressed, and a pressure bandage was applied. His other physical examination revealed no abnormality. Blood tests performed to determine whether there was any bleeding diathesis revealed normal results. As the bleeding in the form of leakage did not cease after 2 h despite the application of a pressure bandage, primary sutures were made on the wounds in a sterile manner (Figure 2) . After 2 h of follow-up, the bleeding ceased. We applied a tetanus vaccine to the patient. The patient was then prescribed antibiotics for infection control and was discharged from the hospital. He was asked to return for a control visit after 24 h. No complications such as inflammation and bleeding were observed in the control examination.
Case 2
A 21-year-old male patient was presented to the emergency department because of persistent bleeding after hirudotherapy applied to the lumbar region. Upon the advice of his family, he reported that he had used leeches for the treatment of back pain 18 h prior to presentation. Physical examination showed eight leech bites measuring 2-3 mm on the lumbar region. The bites were bleeding in the form of a leakage. The bitten areas were dressed, and a pressure bandage was applied. His other physical examination revealed no abnormality. Blood tests performed to determine whether there was any bleeding diathesis revealed normal results. The bleeding did not cease after 2 h despite the application of a pressure bandage. The bleeding leech bites were closed with primary sutures. After 2 h of follow-up, the bleeding ceased. We applied a tetanus vaccine to the patient. The patient was then prescribed antibiotics for infection control and was discharged from the hospital. He was asked to return for a control visit after 24 h. No complications such as inflammation and bleeding were observed in his control examination.
Case 3
A 35-year-old male used hirudotherapy for the treatment of pain in the lumbar region upon the advice of a friend. He applied leeches in the evening and removed them in the morning. Bleeding was seen in the form of leakage in the lumbar region after 10 h of contact with the leeches. On physical examination, five-six leech bites were seen on the lumbar region, which were bleeding in the form of a leakage. His other physical examination revealed no abnormality. After dressing, pressure tamponade was applied to the bites. Blood tests performed to check for bleeding diathesis revealed normal results. Because the bleeding did not cease after 2 h of pressure tamponade, the bleeding bites were closed using primary sutures. After 2 h of follow-up, the bleeding ceased. We applied a tetanus vaccine to the patient. The patient was then prescribed antibiotics for infection control and was discharged from the hospital. He was asked to return for a control visit after 24 h. No complications such as inflammation and bleeding were observed in his control examination.
Discussion
Hirudotherapy is a traditional method in which leeches are used for the alleviation of chronic pain. In modern medicine, hirudotherapy is used to reduce venous congestion and to improve therapy outcomes particularly in plastic and reconstructive surgery (3). Moreover, hirudotherapy may complement medical drugs used for the alleviation of chronic pain associated with osteoarthritis in elderly patients (4). The three patients described in this study reported using leeches for the treatment of back pain.
Leeches are known to ingest ten times their body weight in blood. Leech secretion contains hirudin, a substance that inhibits thrombin, which plays a major role in the coagulation process. Furthermore, substances such as histamine secreted by leeches may cause continued bleeding by inhibiting the closure of capillaries and veins (5) . Bleeding may be prolonged due to the collagen-thrombocyte interaction and the changes caused by proteases and other enzymes secreted by leeches during feeding. It is reported that bleeding resulting from leeches might last from 10 h to 7 days (6). At the end of treatment, saline solution or vinegar may be used to remove leeches from the skin. If they are removed forcibly, the possibility of bleeding or other undesirable side effects increases (7). In the cases discussed here, bleeding in the form of a leakage may have continued because the leeches were improperly removed.
In addition to continued bleeding, hirudotherapy is associated with the risk of the development of anemia, allergy, and anaphylaxis. Furthermore, there have been reports on the development of thrombotic microangiopathy and kidney failure after this type of therapy. Generally seen in the form of local abscess formation and cellulitis, infections also constitute significant complications of hirudotherapy (8) . In the present study, all three cases had normal blood and kidney function test results, and no infections were detected in the leech bites. However, the rate of developing infection associated with hirudotherapy was reported to be between 2.4 and 4%. This therapy must be performed in a sterile environment, and the use of appropriate antibiotics must be considered (7). For the cases described in this study, we planned appropriate antibiotic treatment regimens considering the antisepsis principles to prevent the development of infection.
Various methods of treatment have been suggested for long-term bleeding, which is a significant and common complication of medicinal leech therapy. One of the most common methods is the use of gauze bandages with solutions that prevent bleeding such as thrombin (8, 9) . However, because such preparations are not readily available in all emergency departments, the number of cases in which only pressure bandages are used is greater. Electrocoagulation has been used successfully but is only practical in the hospital setting, and one case report demonstrated the use of hemostatic dressing for successfully ending leech wound bleeding (10) . For the three cases in this study, although we applied pressure bandages for 2 h, bleeding continued. Therefore, we decided to apply primary sutures, which yielded positive outcomes.
When laboratory test results are normal and the application of pressure bandages does not stop bleeding, primary sutures can be effective for controlling bleeding in the form of a leakage, as observed in this study (11) .
Conclusion
Leech bites are a common occurrence worldwide, although rarely life-threatening. These wounds may bleed persistently from hours to days. We believe that emergency physicians should be aware of unstoppable bleeding due to leeches and should use primary sutures in such cases.
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